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EJE** °* "WnUIAfcTi SUBSTITUTED 
a ~J^? OZC ACIDfl IH LIPOPHILIC S0LVXBT8 MID 
SOrr OBLXTIH CAPSULES COHTAIHXM SUCH SOLUTIONS 

MSMBBBBB or the ifflgggxiOM 
yield of th« maafe^oj 

The present invention relates to solutions containing 
therapeutically useful substituted alkanoic acids in combination 
with at least ons lipophilic solvent for encapsulation in soft 
gelatin capsules (softgel capsules). 
PMorlption of the n ft m f nrt 

Hydrophilic softgels are well known for the oral 
adminietration of pharmaceutical agents. Typically, softgel 
capsules consist of an outer shell £f gelatin containing a 
plaeticiser and an inner filling of hydrophilic liquid containing 
- dissolved hydrophobic pharmaceutical, agent. The plasticizer 
is chosen so that the solubility in the| f ill liquid is as low as 
possible. If the plasticizer is soluble in the fill liquid, it 
can migrate out of the shell over time into the fill, leaving the 
shell brittle and subject to rupture. 

With respect to pharmaceutical agents of relatively low 
eolubility and/or relatively high dosage, amount, softgel capsules 
can pose problems for the pharmaceutical formulator. For 
example, if a given pharmaceutical agent has a relatively low 
solubility, it may need a relatively large volume of solution in 
order to deliver a pharmaceutical^ acceptable unit dose, while 
theoretically possible to encapsulate such a large volume of 
solution in a softgel capsule, for example, the practical 
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llmltations on the size of capsules Suitable for conventional 
oral administration to human patients could well preclude 
pharmaceutical use of the resulting solftgel. 

Similarly, if a pharmaceutical agent requires a relatively 
high dose, a large volume of solution may again be a necessity 
for delivery of the require dosage. Softgel encapsulation of 
such a large solution volume may be impractical because the size 
of the needed softgel would likely exceed the maximum limit for 
conventional oral administration to hutoan patients. 

As one approach to handling the problems of encapsulating 
low solubility or high dose pharmaceutical agents, U.S. Patent 
Mo. 5,071,643 (Yu et. al.) discloses the use of polyethylene 
glycol based solutions for acidic, basic and amphoteric 
pharmaceutical agents. These polyethylene glycol based solutions 
contain either an hydroxide species or a hydrogen ion species 
that causes the appropriate pharmaceutical agent to partially 
ionize, i.e., the pharmaceutical agent is present in both the 
free form and the salt form. The partial ionization described 
in Yu et al. results in enhanced solubillity for the acidic, basic 
or amphoteric pharmaceutical agent. This enhanced solubility, 
in turn, may permit the preparation of a solution of 
pharmaceutical agent that is highly concentrated enough to be 
encapsulated in a capsule acceptably sized for oral 
administration to human patients. The «ja et al. patent discloses 
that enhanced solubility solutions can be prepared using 
polyethylene glycol and contemplated equivalents of polyethylene 
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glycol, such as polyethylene glycol ethers or various alcohols 
and copolymers of polyethylene glycol. 

softgel encapsulation is sometimes the preferred delivery 
system for many pharmaceutical agents that are administered 
orally to human patients. Generally, to be suitable for softgel 
encapsulation, a pharmaceutical formulation should be in the form 
Of a clear, stable solution. The present inventors have 
discovered that the enhanced solubility solutions disclosed by 
the yu et al. patent are not as effective with various 
substituted alkanoic acid pharmaceutical agents. 

Therapeutically useful 2- or 3-ax|yl or 2- or 3-heteroaryl 
substituted alkanoic acids function $s anti-inflammatory and 
analgesic agents and may be administered orally. They are also 
essentially insoluble in water. An example of such a useful 
alkanoic acid suitable for use in tpe present invention is 
ketoprofen which is 2- (3-ben 2 oylphenyl> propionic acid. 

Ketoprofen is an anti-inflammatory, analgesic agent that is 
principally indicated for the acute and long-term manage-ent of 
rheumatoid arthritis and osteoarthritis. Additionally it is a 
nonsteroidal compound and poorly water soluble. Some 
gastrointestinal irritation is ordinarily associated with oral 
dosage forms of ketoprofen. The properties of ketoprofen render 
it a good candidate for formulation with the enhanced solubility 
solutions disclosed in the Yu et al. patent. m a number of 
experiments, the present inventors applied the Yu et al. enhanced 
solubility solutions in formulations ojf ketoprofen for softgel 
encapsulation. 



WO 95/3 1 979 PCT/US95/061 83 

-4- 

In one f ormulation. polyethylene glycol 400 and potassium 
hydroxide were used to solubilize the ketoprof en , with the mole 
ratio of potassium hydroxide to ketoprcifen being in the range of 
0.4 to l. it was surprisingly fc(und that the resulting 
formulation was not efficiently stable (for softgel encapsulation 
due to the undesirable formation of ketoprofen esters. 

In an attempt to completely ionize (the ketoprofen to prevent 
the formation of undesirable esters, t^e potassium hydroxide to 
ketoprofen mole rat io was adjusted to range from utol. With 
this second formulation, concerns arose that the ketoprofen salt 
thus formed and/or the high pH caused by the excess potassium 
hydroxide used could affect the physical stability of the softgel 
capsule when the formulation was encapsulated. Additionally, if 
an equilibrium amount of the ketoprofen Ifree acid remained in the 
solution, it could form ketoprofen esthrs that could drive the 
reaction to form more ketoprofen free ajcid species, which could 
sventually result in a chemically unetjible formulation. 

The present inventors have discovered that non-hydroxyl 
containing solvents may be used tp form pharmaceutical ly 
acceptable solutions of 2- or 3-aryl or 3-heteroaryl substituted 
alkanoic acids that are stable an* suitable for softgel 
encapsulation . 



10 
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BPMMARY OF tok Jwv bhtIoH 
The preaent invention provid4s enhanced solubility 
pharmaceutical^ acceptable solutions of therapeutically useful 
substituted alkanoic acids, preferably 2- or 3-aryl or 2- or 3- 
toeteroaryl alkanoic acids, that can be encapsulated in softgel 
capsules of a size suitable for subsequent oral administration 
to human patients, having improved che>ical stability compared 
with polyethylene glycol water misciple formulations of the 
alkanoic acids. 

The therapeutically useful active pgents, i^, substituted 
alkanoic acids, preferred for use in the present invention have 
general formulas I, la or lb: 



15 




or pharmaceutical^ acceptable salts thereof, wherein 

R represents a hydrogen atom or ajn alkyl group containing 
l to 4 carbon atoms; 

R x represents hydrogen, halogen, c x -C 6 alkyl, phenylalkyl 
where the alkyl is C a -C 6 alkyl, a benzoyl group of the 
formula : 
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where R 4 represents hydrogfcm, c^-Cg alkyl, or an 
alkylthio group having 1 to ^ carbon atoms; or 
R i represents a group of the formula: 




where n is o, 1 or 2; 
R 2 represents hydrogen, hydroxy of ^-Cg alkoxy; 
R 3 represents hydrogen, Cj-Cj alkj|l or phenyl; and 
R 5 is Cj-C 6 alkoxy. 



The enhanced solubility pharmaceutical^ acceptable 
solutions of therapeutically useful alkanoic acida can be 
encapsulated in softgel capsules of a size suitable for 
subsequent oral administration to humanj patients, which improves 
the physical stability of the sofitgel capsules used to 
encapsulate the pharmaceutical solutions compared with 
polyethylene glycol water miscible formulations of the alkanoic 
acids. 

The present invention also provides enhanced solubility 
pharmaceutical ly acceptable solutions of alkanoic acids that 
unexpectedly can be encapsulated in a ioftgel capsule of a size 
smaller than what is required to encapsulate the same dose of the 
acid in polyethylene glycol water miscible formulations. 

The enhanced solubility pharmaceutical ly acceptable 
solutions of 2- or 3-aryl or 3-heteroary[l alkanoic acids provided 
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by the present invention nay reduce or eliminate the 
gaetrointeotinal irritation associated with oral doaage f orna of 
these agents. 

The lipophilic solvent and the hyfcoxyl containing eoftgel 
capsule plasticizers, such as glycerin|, are immiscible, thereby 
improving both the chemical stability of the acid solution and 
improving the physical atability of the softgel cap.ule by 
greatly reducing the nigration of capable plasticizers into the 
encapsulated pharmaceutical formulation. Additionally, the use 
of the lipophilic aolvent prevents the tormation of esters which 
can decrease the chemical stability of the alkanoic acid 
solution. 

suitable lipophilic solvents are polyol esters of fatty 
acids. The polyol esters of fatty acidi may be mono-, di-, tri-, 
etc, aaters of the polyols. Thus, th^re may be free hydroxy! 
groups present i„ the polyol eeters «f fatty acids useful as 
lipophilic solvents of the invention. 

The lipophilic solvent preferred for use in the present 
invention is a„ aixylene glycol derivative of formula II: 

o 0 

i 

wherein n 

A represents Cl -c 4 allcylene optllonally substituted with 
alkyl or a group of the formula 
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.A. 



and 



the R- groups are the same of different and 
represent C^C 12 aDcyl. 



Further object, and embodiments of the preeent invention 
will be described in the following description of the preferred 



embodiaanti 



B. 



WO 95/31979 



PCT/US95/06183 



-9- 



The present invention ie useful for providing 
pharmaceutical^ acceptable solutions of substituted alJcanoic 
acids diasolved in at least one lipophilic solvent, which are 
chemically stable and suitable for sof|tgel encapsulation. 

The therapeutically useful active |agsnts f i.e. . substituted 
alJcanoic acids, preferred for use in the present invention have 
general foraulas I, la or lb: 




or pharmaceutical^ acceptable nalte thereof, 
wherein 

R represents a hydrogen atom or a> slkyl group containing 
1 to 4 carbon atoms; 

R x represents hydrogen, halogen, ^c 6 alkyl. phenylalkyl 
where the allcyi is Cl -C 6 alky 1, a benroyl group of the 
formula: 




where R< represents hydrogen 
alkylthio group having l to 



C,-C 6 alkyl, or an 
carbon atoms; or 
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R 2 represents a group of the formula: 




where n la o, l or 2; 
R 2 represents hydrogen, hydroxy or c^c 6 alkoxy; 
R 3 represents hydrogen, Cl -c 6 alkjl or phenyl; and 
R s is C x -C 6 alkoxy. 



Suitable pharmaceutical^ acceptable, non-toxic salts 
include salts such as, for example, alkili metal, alkaline earth 
».tal, ammonium and amine salts. Comjxfunde of general formulas 
I, la, and lb in which R repress an .,lkyl group can exist in 
optically active forms, including isomers and racemates thereof. 
Preferred alkanoic acids suitable fpr use in the present 
invention include ketoprofen (formula i| where R is methyl, R, is 
benzoyl, and R, and Rj ^ ^ ^ 

benzoylphenyl) P ropionic acid); ibuprofin (formula 1 where R is 
-ethyl, R, and R 2 are hydrogen, and R 3 ^ isobutyl. i^, 2 - {4 - 
isobutylphenyl, propionic acid,; naproxen (formula la where R is 
methyl and R, is methoxy, 2.(6-^0^ naphthyl) propionic 

»cid); and oxaprozin, (formula lb, i^, 4 ,5-diphenyl-2- 
oxazolepropionic acid, . 

The enhanced solubility pharmaceutical^ acceptable 
solutions of therapeutically useful substituted alkanoic acids 
can be encapsulated in softgel capsule* of a size suitable for 
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subsequent oral administration to human patients, which Improve 
the phyaical atability of the so*tg.l capsules used to 
encapsulate the pharmaceutical solutions compared with 
polyethylene glycol water miscible formulations of the alkanoic 
acids. 

The present Invention also provides enhanced solubility 
pharmaceutical^ acceptable solutions bf Icetoprofen that can be 
encapsulated in a softgel capsule of a ^ize smaller than what is 
required to encapsulate the same dose of the acids in 
polyethylene glycol water miscible formulations. 

The present invention provides pharmaceutical^ acceptable 
eolutions containing from about 0.1 to |looo mg, preferably about 
5 to 200 »g, and most preferably abciut 10 to 100 mg, of an 
alXanoic acid dissolved in at least one lipophilic solvent, 
resulting in a clear solution suitable f|or softgel encapsulation. 
The lipophilic solvent and the hydr)oxyl containing softgel 
capsule plastici 2 .rs, such as glycerin^ are immiscible, thereby 
improving both the chemical etabilitjy of the alkanoic acid 
solution and proving the physical Stability of the softgel 
capsule by greatly reducing the migration of capsule plasticizers 
into the encapsulated pharmaceutical fojnnulation. Additionally, 
the use of the lipophilic aolvent prevents the formation of 
esters which can decrease the chemical Stability of the alkanoic 
acid solution. 

Suitable lipophilic solvents are polyol esters of fatty 
acida. The polyol esters of fatty acids! **Y be mono-, di-, tri-, 
etc, esters of the polyola. Thus, th*re may be free hydroxyl 
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groups present in the polyol eBtora of fatty acids useful as 
lipophilic solvents of the invention. 



The lipophilic solvent preferred for use in the present 
invention is an alXylene glycol derivative of foraula II: 

o o 

R-^O^N^BT 

wherein 

A represents Cj-c 4 alJcylene optllonally substituted with 
alkyl or 

0 

X and 
0 R* 

the R" groups are thfc same or different and 
represent Cj-C^ alkyl t 
Suitable lipophilic solvents include those of formula III: 

0 <h 

R- 
DI 



where the R- groups are the same or different and represent Ch- 
alky! 
0 



c i2 "^y 1 and R '" is hydrogen or 



0 R" 
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Suitable lipophilic solvents also include those of formula 

IV: 



o 

R- 0 
IV 



where the R" groups are the same or different and represent c,- 
C 12 alky 1 and R' is Cl -c 6 alkyl. 

Other suitable lipophilic solvents; are those of formula in 
where the R" groups are the same and Represent C.-C, alKyl and 
R" ' is 



Still other suitable lipophilic solvents axe those of 
formula IV where the R" groups are tije same or different and 
represent C x -C 4 al)cyl and R' is methyl. 

Most preferred lipophilic solvents of formula III are those 
where R- is M thyl. „ost preferred lipophilic solvents of 
formula IV are those where the R" groups are the Bane or 
different and represent CH 3 (ch 2 ) 6 or CH^(CH 2 ) 8 . 

Particularly preferred solvents arj, selected fro» the group 
consisting of propylene glycol dicapfrlate/dicaprate, 1,2,3- 
propanetriol triacetate and mixtures thereof . Most preferably 
the solvents suitable for use in the present invention include 
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propylene glycol dicaprylate/dicapifate, 1,2. 3 -propanediol 
triacetate and mixtures thereof, Propylene glycol 

dicaprylate/dlcaprate la available un4er the trade nana Captex 
200 fro. Karlahaw Lipid Specialties and 1,2,3-propanetriol 
triacetate is available under the tiade name Triacetin from 
Eastman Chemicals. 

The inventive solutions may ^i BO oon tai n optional, 
additional ingredients to iaprove the dispersivity and 
dissolution of the substituted al^anoic acid. Suitable 
additional components include surfactants such as. for example, 
polyglyceryl esters of fatty acids, P 6lyglycoly*ed glycerides, 
propylene glycol esters, mono- and di-gjycerides , sorbitan fatty 
acid est.ro, polyoxyethylene sorbitjan fatty acid esters, 
polyoxyethylene sorbitol esters. polyoxyethylene aoids, 
polyoxyethylene alcohols, and mixture* thereof. A preferred 
class of surfactants for use in combination with the lipophilic 
eolvents is the polyoxyethylene sorblitan fatty acid esters, 
suitable sorbitan esters are sold undir the trade name Tween. 
A particularly useful TWeen is polyoikyethylene (20) sorbitan 
mono-oleate (Tveen 80) . 

The active substituted alxanoic abid pharmaceutical agent 
may be present in the solution in aaountjs ranging up to about 30% 
by weight of the solution. Preferred concentrations of the 
active agent are fro. about S-20%, more preferably about 10-15%. 
by weight of the final solution. Combinations of lipophilic 
solvents may be used to obtain a desirad final concentration. 
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For example, ketoprofen may be present in the solution in 

-mounts ranging up to whM 5% by Qf ^ solutlon ^ 

dissolved only i„ propylene glycol dicaprvlate/dicaprate. 
Ketoprofen may be present in the solutipn in amounts ranging up 
to about 14% by weight of the solution when dissolved only in 
1.2,3-propanetriol triacetate. When dissolved in a fixture of 
propylene glycol dicaprylate/dicaprlte, i, 2, 3 -propanediol 
triacetate and Tween, the ketoprof an pharmaceutical agent may be 
present in solution in amounts ranging U p to about 22% by weight 
of solution. 

in addition to the ketoprofen pharmaceutical agent and the 
lipophilic solvents, other a dj unct. ^ optionally be present. 
Polyoxyethylene (20) oorbitan mono-oleate (Tween 80, may be 
included in the solution up to aboutj 50% by weight of the 
solution. 

Once the appropriate phannaceutic^lly acceptable solution 
of the substituted alkanoic acid is formulated, it can be 
encapsulated into conventional softg^l capsules using any 
suitable encapsulation method, such as for example, the rotary 
dis process. 

All documents, e^, patents and [journal articles, cited 
above or below are hereby incorporated by reference in their 
entirety. 

One skilled in the art will recognise that modifications may 
be made in the present invention without deviating from the 
spirit or scope of the invention. The invention is illuetrated 
further by the following example which. are not to be construed 
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as limiting the Invention or scope of j the specific procedures 
described herein. 

Example 1 

Pharmaceutical^ acceptable solutions containing ketoprofen 
are prepared in the following manner. First, mix the following 
until homogeneous: 

(1) about 92 mg of propylene glycol dicaprylate/dicaprate; 

(2) about 92mg of 1,2,3-propanetriol acetate; and 

(3) about 10 mg of polyoxyethyi^e (20) sorbitan mono- 
oleate. 

Second, add about 25 mg of ketoprofen to the homogeneous mixture 
of propylene glycol dicaprylate, l,2,3^ropanetriol acetate and 
polyoxyethylene (20) sorbitan mono-olea^e, and mix again, while 
mixing in the ketoprofen, heat the m|Lxture and maintain the 
temperature between 110- 125 °F until the Iketoprof en is dissolved. 
Once the ketoprofen is fully dissolved, the solution is then 
cooled and deeerated. After being cooled and deaerated, the 
ketoprofen solution can be encapsulated in suitable softgel 
capsules, such as 4 oval softgel. The filled softgel capsules 
are thereafter dry finished to the appropriate hardneee. 

Example 2 

Pharmaceutical^ acceptable solutions containing ketoprofen 
are prepared in the following manner, [first, mix the following 
until homogeneous: 
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(1) about ll2 Bg of propylene glycQl 
dicaprylate/dicaprate; 

(2) about 72 mg of 1,2,3-propaneltriol acetate; and 

(3) about 14 »g of polyoxyethy^ena (20) sorbitan mono- 
oleate. 

S«o„d. .da .bout 25 „ « katoprofen tfa th. Bljtture 
of propyl*,, glycol dlc.pryut.. l . 2 . , f p rop „. trlol aoltot „ and 
polyoxynthylnn. „., acrMt.n nono-oWt., ana nonin. ftu . 
mixing in th. K.toprof.n, hMt tn e Btltt:ur . and „ lntal „ ^ 
to^rntur. bot».„„ n.-uft untU th* *.topro f .„ 1. 4 l MolvM 
one. th. k.topro,.„ lB Iully di... lv +,, th. solution 1. th« 
C °° 1 °* ™ d *— b.l» 9 ci olKi , nd daaarat8d . 
h.top„,„ .olutlon on b. .no.p.ui.^ ln OTltable Boftgel 
O.P.U1... ouch „ , ov.l .0ft,.l. ^ tlUad . oftgal mpmUa 
nr. th.r.« tM ary tlBlenwl to ^ applroprl!lt)> h>rdn<1M 

Pharmaceutical^ acceptable eolutibne containing up to about 
22% K.toprofen by weight of solution are prepared in the 
following manner, which provides a *elf-e»ui a ify ing system. 
First, mix the following until homogeneous: 

(1) propylene g i ycol dicaprylate^/dicaprate in an amount 
ranging from about 40% to about 93* by waight; 

(2) 1,2,3-propanetriol acetate if. an amount ranging from 
about i% to about 55% by weight; and 

(3) polyoxyethylene (20) sorbitanj mono-oleate in ,„ Mount 
ranging from about 1% to about 50% by weight. 
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Second, add ketoprofen to the homogeneous fixture of propylene 
glycol dloaprylate, 1,2. 3 -propanediol triacetate and 
polyoxyethylene (20) sorbitan mono.olea.te , and mix again. While 
nixing in the ketoprofen, heat the mixture and maintain the 
temperature between 110-125°F until the ketoprofen is dissolved. 
Once the ketoprofen is fully dissolve^, the solution is then 
cooled and deaerated. After being cojoled and deaereted, the 
ketoprofen solution can be encapsulated in suitable softgel 
capsules. The filled softgel capsules are thereafter dry 
finished to the appropriate hardness. 



Examolg 4 

containing up to about 
14% ketoprofen by weight of solutioh are prepared in the 
following manner. First, nix the following until homogeneous: 

(1) propylene glycol dicaprylatefdicaprate in an amount 
ranging from about 1% to about so%| by weight; and 

(2) 1,2,3-propanetriol acetate iri an amount ranging from 
about 50% to about 99% by weight. 

second, add ketoprofen to the homogeneous mixture of propylene 
glycol dicaprylate and 1, 2, 3- P ropanetridl acetate and mix again. 
While mixing in the ketoprofen, heat the (mixture and maintain the 
temperature between 110-125°F until the jcetoprofen is dissolved. 
Once the ketoprofen is fully dissolved,, the solution is then 
cooled and deaerated. After being coiled and deaerated, the 
ketoprofen solution can be encapsulated in suitable softgel 
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capsuleo. The filled softgel capsules are thereafter dry 
finished to the appropriate hardness. 



Pharmaceutically acceptable solutions containing up to about 
5% ketoprofen by weight of solution arfc prepared by nixing the 
ketoprofen with propylene glycol dic^prylate/dicaprate while 
heating the mixture. The temperature pf the mixture ehould be 
maintained between 110-125°F until the [ketoprofen is dissolved. 
Once the ketoprofen is fully dissolve^, the solution is then 
cooled and deaerated. After being cdoled and deaerated, the 
ketoprofen solution can be encapsulated in suitable eoftgel 
capaulee. The filled eoftgel capsules are thereafter dry 
finished to the appropriate hardness. 

Examn^g f 

Pharaaceutically acceptable solutions containing up to about 
14% ketoprofen by weight of solution atje prepared by mixing the 
ketoprofen with 1.2. 3 -propanediol acetate while heating the 
mixture. The temperature of the mixtiire should be maintained 
between 110-125«F until the ketoprofen is dissolved, once the 
ketoprofen is fully dissolved, the solution is then cooled and 
deaerated. After being cooled and deaerated. the ketoprofen 
solution can be encapsulated in suitable softgel capsules. The 
filled softgel capsules are thereafter dry finished to the 
appropriate hardness. 
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ExamnlA 7 

The following roraulations are prepared according to the 
invention wing the procedure set fortlh above in Example 1. 



Ingredient 


A |(mg) 


B (mg) 


C (mg) 


Propylene glycol 
dioaprylate/dicaprate 


|92 


184 


276 


1,2, 3-Propanetriol triacetate 




184 


276 


Polyoxy ethylene (20) aorbitan 
mono-oleate 




20 


30 


Ketoprolen 


\* 


50 


75 


Final ooftgel size 


4 (aval 


7.5 oval 


12 oval 



The following comparative formulations are prepared 
essentially as in the procedure set forfch above in Example 1 but 
do not include the lipophilic solvent according to the invention. 
ingredient D tag) E (Bg) F (mg) 



Water 

Potassium hydroxide 
Polyoxyethylone glycol 400 
Propylene glycol 
Ketoprofen 



5l46 


10.92 


16.38 


6i06 


12.12 


18.18 


438.48 


876.96 


1315.44 




50 


75 


25 


50 


75 



Final sortgel size 12 ^ val 20 oval 2Q ^ 



Certain specific embodiments of the present invention have 
been discussed and disclosed in detail. Many other embodiments 
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equivalent of and fall within 
«nd/or the following claims. 
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or described are nevertheless the 
the scope; of the present invention 
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WB CLAIM! 

1. A pharmaceutical composition comprising alkanoic acids 
select** from the group consisting of alkanoic acids of the 
formulas: 




or pharmaceutical^ acceptable salts thereof, 
vherein 

R repreeents a hydrogen atom or a!n alkyl group containing 
1 to 4 carbon atoms; 

R X represents hydrogen, halogen, Cl -c 6 alkyl, phanylalkyl 
where the alkyl is Cl -c 6 alkyl, a benzoyl group of the 
formula: 




where R« repreeents hydrogen, Cl -C 6 alkyl, or an 
alkylthio group having 1 to f carbon atoms; or 
R l represents a group of the formula: 
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where n is o, 1 or 2; 

Rj repreaenta hydrogen, hydroxy ak Cj-Cg alkoxy; 

R 3 represents hydrogen, Cj-Cg alkyl or phenyl; and 

Rs is Cj-Cg alkoxy. 
the 2-phenyl or naphthyl alkanoic acib being solubilised in a 
lipophilic solvent. 



2. X pharmaceutical composition according to Claim i 
wherein the lipophilic solvent has the' formula: 

0 O 

wherein 

A represents c x -c 4 alkylone optionally substituted with 
alkyl or 

0 

II ; and 



the R" groups are the same of different and represent Cl -c 12 
alkyl. 
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3. A pharmaceutical composition according to Claim l 
wherein the lipophilic aolvent has thoj foraula: 

O 



0 



where the R" groupa are the same or different and repreeent c,- 
C u alkyl and R" ' i B hydrogen or 

4. A pharmaceutical compositio^ according to Claim i 
wherein the lipophilic aolvent has the | formula: 

o 

R' 0 

where the R" groups are the same or different and represent c,- 
C 12 alkyl and R' is c^c 6 alkyl. 

5- A pharmaceutical composition according to Claim 3, 
where the R- groupa are the same and ^present Cl -c 4 alkyl and 
R" ' is 
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6. A pharmaceutical composition accoriding to claim 4, 
where the R" groups are the same or different and repreaent c,-c 4 
alkyl and R' is methyl. 

7. A pharmaceutical composition accoriding to claim i, 
wherein the lipophilic solvent compriaJe a mixture of a alkylenl 
glycol derivative of the formula i 

R" 

where the R" groupe are the same or different and represent Cj - 
C 12 alkyl and R" ' is hydrogen or 

0 

11 and 
^O^R- 

a alkylene glycol derivative of the formula: 

o 

H« 0 

where the R" groups are the same or different and represent C,- 
C 12 aUtyl and R' is c x -c 6 alkyl. 

8. A pharmaceutical condition, of Claim i wherein at 
least one lipophilic solvent has no free hydroxyl groups. 
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9. A pharmaceutical composition comprising ketoprofen, 
naproxen, oxaprozin or ibuprofen solubl|lized up to 14% by weight 
in 1,2, 3 -propanediol triacetate. 

10. a pharmaceutical composition compriaing ketoprofen, 
ibuproren, oxaprozin or naproxen solubilized up to 5% by weight 
in propylene glycol dicaprylate/dicaprate. 

11. The pharmaceutical composition of claim 9, wherein the 
ketoprofen, naproxen, oxaprozin or ibuprofen is solubilized in 
a mixture of l to 50% by weigh^ of propylene glycol 
dicaprylate/dicaprate and 50 to 99* by weight of i, 2 , 3 - 
propanetriol triacetate. 

12. A pharmaceutical composition 1 comprising ketoprofen, 
oxaprozin, naproxen, oxaprozin or ibuprojfen solubilized up to 22% 
by weight in a mixture of 40 to 98% by weight of propylene glycol 
dicaprylate/dicaprate, l to 55% by weight of 1 , 2 , 3-propanetriol 
triacetate, and 1 to 50% by weight of a surfactant. 

13. A solution comprising from about 0.1 to about 30% by 
weight of ibuprofen, naproxen, oxaprozin or ketoprofen in a 
lipophilic solvent. 

14. A solution according to Claim *3, comprising from about 
5 to about 20% by weight of ibuprofen, naproxen, oxaprozin or 
ketoprofen in a lipophilic solvent. 
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15. A solution according to Claim i 3 , comprising from about 
10 to about 15% by weight of ibuproren!, naproxen, oxaprozin or 
ketoprofen in a lipophilic solvent. 

16. A soft gelatin capsule comprising a solution of 
ketoprofen, naproxen, or ibuprofen in a lipophilic solvent. 

17. A soft gelatin capsule according to clai* i 6 , wherein 
the amount of ketoprofen, naproxen, oxaprozin or ibuprofen in the 
eolution ia fro* about 10 to 15% by weight of the solution. 

18. A solution according to Claim i 3 , the 

lipophilic solvent is suitable for encapsulation by a gelatin 
shell. 

19. A pharmaceutical composition comprising an amount of 
ketoprofen, ibuprofen, oxaprozin or naproxen effective to produce 
analgesia in a patient, the ketoprofen, ibuprofen, oxaprozin or 
naproxen being present as a solution in a pharmaceutical^ 
acceptable lipophilic solvent. 

20. A method for preparing a liquid mixture of a 2- or 3- 
aryl or 3-heteroaryl alJcanoic acid suitaple for encapsulation in 
a soft gelatin capsule comprising mixing a 2- or 3-aryl or 3- 
heteroaryl alkanoic acid of the formula? 
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or pharmaceutical^ acceptable salts thereof, 
wherein 

R represents a hydrogen atom or ah alkyl group containing 
1 to 4 carbon atoms; 

Ri represents hydrogen, halogen, C 1 -c 6 alkyl, phenylalkyl 
where the alkyl is Cl -c 6 alkyl, a benzoyl group of the 
formula: 



10 




where R 4 represents hydrogen, Cl -c 6 alkyl, or an 
alkylthio group having l to 4 carbon atoms; or 
Rj represents a group of the formula: 




< CH 2 >n^r 



o 



where n is o, 1 or 2; 
R 2 represents hydrogen, hydroxy or c^c 6 alkoxy; 
R 3 represents hydrogen, Cl -C 6 alkyl or phenyl; and 
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R 5 ia C x -C 6 alkoxy, 

with an effective solubili 2ing amount of at lea-t one lipophilic 
solvent of the fornula: 

o o 

wherein 

A repreeenta Cl -c 4 «i* ylmo optiijnally 8Ub8tltut:ed witft 
alkyl or 

0 

II ; and 



the R- groups are the same of different and represent Cl -c 12 



alkyl. 
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